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{gbfcVs*] 

^l^esi : a El R 

0>) a‘ = a 

($)a n = a-a-a a (n’i^tr^^.’ltW), <?Pltt»f, n e N,n > 1 

: 

J 3 &c < Pfi «r«u a x (a > 0) ^ SIR <flSR®tC^ PiR£ <psl CT, x <fl?T *pii SIR p W*TT 
a p <fl?T 'SIR a x •ilc'W '=il^sj 3?T I ^fRjt e T^f, 3'^ sR?Ulfi> Rtf'll I ^RilT Wlf»T, *J5 <*wfi> 

^R R«?lJT ^ V5 =2-236067977 (<*$ ?|H ^jR-J^Gs! <mi*l ^C5T ’It'STJT ffiOTS <£PR 

l*lf»l < P OT '5R® 'oT -s/5 PiC^H Wf ^uiw) I -s/5 <4?I S|R fe^iw 
p x = 2 • 23 p 2 = 2 • 236 p 3 = 2-2360 

p 4 = 2 • 236067 p s =2- 2360679 p 6 = 2 • 23606797 

Rw&ll <KS 3^ >^Rr "oiR^ »)h R,mm 

ft = 3 2 ' 23 =11-5872505 

q 2 = 3 2 236 =11-6638822 

ft =3 2 2360 =11-6638822 

^ 4 =3 2 ' 236067 = 11 - 6647407 

ft = 3 2 ' 2360679 =11-6647523 

ft = j 2 23606791 =11-6647532 

’It'eTinrm »iH , jc s, il'G ‘PjR^t'iGs <u<i^l?i <pts ^ItsTTfPlwiw) 

<I«R<P <1FF, 3 s =11-664x533 

*j[H : 

SJ3T i : a e R nsN a x = a,a n+] =a" a. 

n + 1 sr.«Ipp 

f A . ^ 

2RH : R!555t^rtft a 1 = a ^ neN*®W*V a" +1 = a-g-a —q -a=a' , -a 

n 

aeR ^m,nGN a m -a n =a m+n 

2RM : 0IC4IMI meN <$*& n C* ^RF *TOT C*IMf a m ■ a" = a m+n (1) RC4HI 

<pRl i 

(i) 4 « = l 
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a m -a 1 =a m -a = a m+l 
.*. n = 1 (i) ^5J I 

n = k 4iT«RI (1) Wl '5$K, a m V =a m+ * (*) 

a m ■ a k+1 = a m (a k -a) Pp i] 

=(a m -a k )-a 
= a m+k ■ a WlMl* <P*W1] 

= a m+k+ ' Pp h] 
n = jfc + l , *M(i)WI 

-^ssk ’llRRxp ®f(CSl^ W n e N (1) ^5JI 

/. <3T(?P1M m,n&N a m ■ a" =a m+n 

. m n „ m+n 

. . a -a = a 

c*ill®i<p ^ i 


a m 


^3[ vs I aei?, a ^ 0 m, n e N , m ^ n ^c®i — = 1 

a ” [a= 

SPOT : (b) m>n '©kt«i m-neN 

a m-n. a n =a {m-n) + n =a m p^, 


m < « 


.*. — = a / ”“” P5t^^59t] 
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(^) 'SIFT'^#, m <n '©tec«i n-mGN 

• ffi « r-mr s i 

. . a ' a =a =a [ *jjfl 


a m 1 


a a 




y^J^j : «iiciik Foe's pp 

^3f 8 -. asR «m,neW ^®T, (r)"= a mn 
?P<f : a,beR neN ^®T, (a-b)"=a n b" 

mm srsiw w] 

: aei?, a^O ^C»T, 

(vs) a° = 1 


Sd&\©^ ^if^o-ia'sr-io’sr 






(8) a " = — , nsN 

a n 

TpSTnsiFlir W ®m ?JW ^r, <3PT 3jt>C<M C^R* ^3t a m a n = a m+n W 

cro^^sft^i 

’pffr m = 0 <fl?T^f»U 7 IW55r, a 0 a" =a° +n a 0 = = 1 w» ^c<i I 

i9<p$©I(.<i, jjjflfU m = -n (n e N) <4?T «t»i) ■ / i'sj V's ^5T, 

^ a" -a" =a~" + " =a° =1 'stfK, a n =\ ^^1 <4f^ W GTC^ ?1WT W 

a n 

~5&m\ 

i I (R5) 2 5 • 2 6 = 2 S+6 = 2" 

(«l) 4 = 3 5 ‘ 3 =3 2 
3 3 

/sft 3 3 1 1 

^ 3 5 2 5-3 2 2 

~(5) 3 5 5 5 5x5x5 5 3 

W U 


(®)(4 2 ) ? =4 2x7 = 4 14 

(5) (a 2 b 3 ) 5 = (fl 2 ) 5 • (z, 3 ) 5 - a 2x5 -b 3 * 5 = a'°b' 


S'fWUl W 6 ° =U<0 (-6)° =1, M) 7 _1 =- 
00 7‘ 2 =4- =— , (®) 10-'= — = 0-1 

T 49 10 

(5) 10“ 2 =^y = — 

10 2 100 

^Tt^tvsl m,neN ^PT (a m ) n =a mn s^l^sl Rvojvsl #<m <>M Pl«l CRRls C^T, (a m ) n = a 
<?Pltt«T a * 0 <4Rl meN ^ neZ 

RRtRtR : (» 4R1FT, (a m y =cT (i) 

(RRtER, a * 0 (SRI meN « neZ 

StstER ^1*1 <pRl , n > 0, ’itC'VWI (i) »l'oj'sl 5l<pls <P«l CRGRT I 


(*) 4RRRCRR#, n = 0 <4m3f ( a m y = (a m )° = 1 
.arc?, a mn = a 0 = 1 [••• n = 0] 

.-. (1)WI 



Os) 'Wlc<i n < 0 n = -k 9 k e N 

^3t ( a m ) n = (a m y k = — i-r = -^ = a- m * = a m( “ 4) = a mn . 

K ’ K ’ (a m ) k a mk 

m 

8 I Wall's C^T, W m,neN 45M — = a m ~ n , C^FttOT a*- 0 


7PIWR: m>n ^FT, — = a m ~ n R3f«] 

a” 

Cjfn | 

m < n — = Pp 

n n—m ^ 


fl _ fl -(n-w) 

a n 


a m a n 

m = n — = — = 1 = a° PWT v] 

„n n 

a a 


„m-m „m-n 

a =a 


3jbC<M (FlFF CT C5F1M m e Z a m 43 ^JFlTt ’tRHTf ^1?T, 

a ^ 0, • 3 JJ> < P *hI'3|<p ^pj 'q’Sfat ’*W*1I'3| < P ^ sj&cto ©MJ Picjjl'S 

srow minimi 

^3p5s: a* 0, b* 0 <SRl m,n e Z ^C*r, 


/-TMr\ m n m+n 

(v) a a — a 


("0 ^T = a' 


(«t ){a m ) n =a mn P) (ab) n - a n b n 


/ V " 

(®) ^ =^. 
ft J ft" 


: 

i I ’llRRxp «ilwk ’‘Nlww CSFR'S CT, (a m ) n = a mn , aeR >SW. nsN 

*1 CT, (a-ft)"=a''ft",(?Prtt5T a,b<=R ^nsN 

« I ^IIRRkp ®llMl$. CFlte CT, {— 1 = — , a > 0 ^ n e N I 


\aj a 

y a" 

<5|W1?r (aft)" = a"ft" ^3f ^FRl?T CW CT, - = — , (TPTfaT a,bzR, ft > 0, ^ 

\b) b n 

neN I 

8 I »it*i a* 0, m,n e Z *H'9| < P *jjf ^IRRj^ ■ l 3 &t < ps ef*u a m •a” = a m+n , •'I'oj'ol 

^ftom^CsTCWQ CT, a m ■ a n = a m+n W (i) m>0 ^ »<0, (it) m<0 «flW. n<0 I 
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b-'a 

^558t : neN,n>l asR ^C*T, ^ xe R «ttW CT 1 ? x" = a '35T, CT^ xC^ a <45T 
'jj < pfD n '8»i <wl ^5T I 2 'o»i Vf^®i iSW. 3's»i *piM* , <i r i^®i ^®il ^?T I 

I (/) 2^-2 16 -*irsr 4 ^T^r, ( 2 ) 4 =16 ^ (— 2 ) 4 =16 

(ii) - 27 ^ ^®r - 3 , « (-3) 3 = -27 
(in) 0 ^ n^T^f o, «eN, n>\ I 0^=0 

(iv) -9 c<Pl(/l1 C^, <Pl5l 4 1 C*T C<Plc«il ^ I 

CT, 

pF) a > 0 n g N, n > 1 ^?T, '©w a 4<pfD w^T I ^ *hM<p 

*\[a TOT ^s?It ^ ( %[a flt^RT'splI n^ff^ff^fl CWl^ 

^?UT fit -i*ET ^ 1 ^ «^T ^ ^C*l 1 — Vfl I 

(^) a < 0 ^ neiV,n>l Rc'erl^ ^T^Ut ^?T, a -4?T 'sflST w^T ^fT ^Tf ^H^<p I 
^ yiw* %fa WT <p$1 ^ I n C^IW ^c°l a ^c®l a C<PM n vs*j I 

(*D 0 *£RT w^r^TT VO =0 

B^T:(b) 0>O ^PT V^>0 

($} a < 0 n Rcerlva ^PT, 

tfa = H^/jaf < 0 [CT«nw |a| ^ a 4?T *lslv|>lM] I 

*!*** I V4=2,(/4^-2),V=8=-2 = -V8,V7 = H = | fl ’ 7ma -° 

v y 11 [-^^acO 

: 0 < 0 neiV,«>l,n Rc'erlvj? 3PT C^WG C*T, Vfl = H^jfl[ 

2Wt : i^]^| = X 

Wf, *" = |o| 

^T, x n - -a [|fl|^^5Ht] 

^t, -jc w =a 

^T, (-x f = a [.'. n ftwnp] 

.'. y[a =-X 

tfa =-%[\a\, C<P-i-il ^ ^ w^T^f 'si'iij I 
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i -V27 

TRWH: -^27 =-$J(3f =-3 

^3T V* : a>0,meZ aR 1 ?. H£JV,n>l Wl, (j/a) = !l Ja ‘ "" 

Va =X ~im.^ = y 
X^a <*rci/ , =a m 
.-. y n =a m = (xT = (x m T 

C*K5$ y > 0,x m > 0, n^si f 

TfT Rwil <pcs *11^, y = x m 



^3 h : a > 0 <SR^ — = — ^?T, PPTtt^ m,peZ n, qeN, n > 1, q > 1 
n q 




, ^ = q 4 ^ 


SfijH : qm = pn. 

<>9 , Va” = X y = a m 

:. (xT) q = (a m ) q 
;. x nq =a mq =a' m 
It, (x q f = (a p f 
x q = a p RplJ 
.*. jc = yfa? 

. . Ha = Ha 

: ■#? a > 0 ^n,keN, n> 1 W, 
n[a= n 4a* 

fc-8 ^PT VjSV 
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^T555f : a eR W neN, n > 1 (<t) a n = rfa ^T*R a > 0 a < 0 <3^?. Rwl\s I 
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i i 

< 7 T, a n =tfa = -qj\a\ = -\a\n 


l. 

c^wi ^ *iklc<u$ a n ^ , *IH' f^fer <wi 1 ^?T I 

j. y 

WU ^ : a ^11 ^T^Uf ^C° 1<3 C^Wl a” VD I^ Q 1'1 ^TWT ^?T I C^Wl a n ’STf^T <U<rR 

^r^ri 


m 

: a> 0 ,/neZ hgN, n> 1 ('b) a" 



: *TCHt (<?) « (fc) ^^ 5 tr C*n^W«fr^mCT, a” = (tfaf = rfZ 
Wlt^T, a > 0 , meZ « e N, « > 1 

m P 

<fOflK p g Z gr g Z, « > 1 <WT^?r ^, — = — ^ 5 T, C*ttZF WlT^ < 7 T, a n =a q 

n q 

q£<U ^ ^JfW ' 3 T 2 M a ^ ^XNlf ’'tTGTTf ^Tl?r, Wltt'T a > 0 ^ 

r gQ \ Wit m C*S, a >0 ^c°i, r Rfojj «J(W £R^t*f <ps 1 

^W3 a r *fl?T Wsffi c<plc*il ^oR^U ^?T *TT I 

g^5<U vs : ^jST to ^ <|ffiv© ^d<p Ri|*pjc*il C*T C<Pl C*il ^t>c<P51 W*fi ^ivsj ^?T I 


^ 3 T io I a > 0 , b > 0 r,s gQ T 


/tt\ r „s „r+.r 

(R 5 ) a * a = a 
(D ( a) s =a rs 



w 4 =«" 

a s 

W (aZ>) r = a r 6 r 


C*) o (^) 


’°(Tpl r ^l« : (i) a > 0 r,,r 2 , ,r k e g ' 5 PT, 


a h 


a 


a 'k =a f\+r 2 +r^+ +r k 


<■ 


(A) a x > 0 ,a 2 > 0 , 


, a n > 0 r e Q ^C»T, (a t * a 2 


a n) r =< -a[ 



5c&\©<q ^jf^O 


m P m d 


CW9CT, a" -a q = a" q 
WllH, a > 0; m,p e Z; n,q e N,n >l,q>\. 

^piwh: — « 2- 

n q 


m P mq np 


a n • a q =a nq -a^ = a nq 


mq / i \np 




j \mq+np 


R3f >S»] 


= a " q PW§T4|] 


= a "9 ”« 


= a n q 


«pc«<prc stauhe^ ms : 

(j) 5ft a* = 1 55, CT5I55 a > 0 <55?. a * 1 , ^51555 x = 0 
(«) 5ft a x = 1 55, <m& a> 0 <55?. x * 0 , a - 1 

(iii) 5ft a x = a y '55', C55155 a > 0 >551 a * 1 , x = y 

(iv) 5ft a x = b x 55.C55TC5 - >0 '®t555 a = b 

b 

iSWvi 5555*5 : 

<lft a x = b,b y =c <55?. c z = a '55, <»C5 C5, xyz = 1 . 

»t*rth : 3WH« 5i's, b = a x , c = b y >551 a = c z 
•W, 6 = a x = (c’)*=c“ = (b y r =b xyz 
^>b = b xyz ^>b l =b xyz 
:. xyz = l. (S5lft5) I 

a 

( A b --1 

$5(55^ i I 5ft a b = b“ 55, *s£5 <55^ <5, I - =a b <55?. >5 Ottft » 5*5 C5, 

\ b J 

a = 2b 555, b = 2 


55(515 : C505T'5tt5 a b =b a 

1 b 

:. b = (a b ) a = a a 



iSfcVSs) srf«H5 


[ — 1* = A- = a' a 


^1, a b -a'=a b =^Pl^(SPnf J t^)l 
<3p?it?r, a = 2bsm 


h — -1 

— = (26) 4 ~ => (2) 2 =(2b) 2 ' 

b J 


4 = 26 


6 = 2 (sfolfas) I 


#1 x*''* =($4xJ ^1,^4 x 
x x4x =(?c4x$ 


^t, (x x y x = X X 2 = x 2 




w-<& 


^T, y[x=- 
2 


- KIT-5 


112 

ii I ^ a I =F=c’iW6 2 =iic^,WWt^ri?f,-+- = - 

x z y 

: <7113$ a x = b y 


^t, a = 6 


c 1 - b 
6 2 = ac 


y y y ,y 


b =b x • b z =b x z 

^t, 2=—+— =>—+— = — (sfP^s) I 

x z x z y 

^Wi^i srnn^CT, {— } x(— 1 xfcl =i 


wn 5 r:^m ; = — x — x ^ r 

x c J x a lx* 
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= (x i ’- c ) A+c x(x c - a ) c+a x(x‘’-°) 

l2 2 2 2 2 l2 

= X XX XX 


c-a\c+a „ / a-6\a+& 


= ^6 2 -c 2 + c 2 -« 2 +fl 2 -6 2 

= X° 

= i =^mi 

iii 

^Tl^f bvs I ^ a* =b y =c z *mabc = 1 CT, jt + y + z = 0 

I - 1 

-WWM : *lft, a 1 = b y = c z = fc. 

^PT’Itt, a =k x ,b = k y ,c = k z 

:. abc = k x k y k z = k x+y+ 2 
C^TTf 'silt?., abc = 1 

k x+y+z =k° 

:. x+y + z = 0 


i8 I WW : 


1 


1 + a y ~ z + a 


y-x 


\ + a z ~ x +a 


1 + a x ~ y +a : 


4^, 


1 


a 


-y 


a 


-y 


1 + a** + a y ( 1 + a'" 2 +a y ~ x ) a y +a~ z + a 


i „~ z „~ z 

la a 


\ + a z - x + a z ' y a~ z (\ + a z ~ x + a z ~ y ) a~ z +a~ x + a 


-y 




l 


a 




1 + a x ~ y +a x ~ z a- x +a~ y +a~ z 

1 1 


+ 


+ 


1 


a 


1 + 1 + a 2 -" + a 2 -' 1 + a^ y + 0*“ 2 

<T 2 

+ + — 


a 


a y +a z +a x a*+a~+a 

= 1 


-* -L ^ 


a * +a y +a 2 


a~ x +a- y +a~ z 


a~ x +a~ y +a~ z 

2 1 

®^‘1 iff I ■#! a-2+2 3 + 2 3 C^NTe CT, a 3 -6a 2 +6a-2 = 0. 

2 1 
a = 2 + 2 3 + 2 3 
2 1 
a- 2 = 2 3 +2 3 
f 2 1 A 3 


^1, (a-2) 3 = 


2 3 + 2 3 


- 02 


2 +2 + 3-2 3 -2 3 


1 f 2 \\ 

2 3 + 2 3 
K j 


^rtr-^8 , ScDvofi ^tf^o-ca'sr- io’sr 



'Eto'ns *)F)^S 


= 6 + 6(a-2) 2 2 +2 3 = a-2 


^r, a* -3a*2 + 3a-2 2 -2 3 =6 + 6a-12 
^t, a 3 -6a 2 +12a-8 = 6 + 6a-12 
^t, a 3 -6a 2 +6a - 2 = 0 


is» I : 4* - 3 • 2* +2 + 2 5 = 0 

WlK: 4* - 3 • 2* +2 ■ +2 5 = 0 

(2 2 )* -3-2* -2 2 +2 5 =0 
(2*) 2 -12-2* +32 = 0 
y 2 -12j> + 32 = 0 [»IM 2* =y] 
<rr _y 2 -4_y-8y + 32 = 0 
it y(y _ 4) - 8(_k - 4) = o 
^ O' _ 4)( j - 8) = 0 

y - 4 = 0 ' 

"4T 2 X - 4 = 0 [v2* = y] ^2 

2* = 4 = 2 2 2 

jc = 2 

a: = 2, 3 


: 

i i , *iT 7 r^tf?rw : 

_ 5" +2 + 35 x 5 n_1 , . 3 4 -3 s 


j-8=0 

^T2*-8 = 0 [-:2 x = y] 

2 X = 8 = 2 3 
x = 3 


4x5" 


s '\a 2 +ab+b 1 / , \b 2 +bc+c 2 / \c 2 +ca+d 2 

p_ JpJ Jp_\ = i 

v-P J \P C ) \p“ ) 

« I a = xy p ~ l ,b = xy q ~ 1 c = xy r ~ l *?T, ^ CW CT, a q ~ r b r ~ p c p ~ q = 1 

1 1 

8 I 5|#I^ : (i) 4 X -3*~ 2 =3* +2 - 2 lx ~'. 

(») 9 2x = 3 x+l 
0*0 2* +3 + 2 X+I = 320 

e I : (i) ^(a s ) Vo 7 . 

(») [l-ljl-O-x 3 )- 1 } - ]"'. 

'b I \[a — Kjb — tfc abc = 1 ^T, «w £M‘t ^ CT, x + y + z = 0 . 

‘i I a m -a" =(a m ) n ¥,'sWWf^W, m(n-2) + n(m-2) = 0. 
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ii sronwCT , 


*i 


( ?v 

a ’ 

\ J 


mp 


( \_\ 

v y 

m 


= a n , C*KtFT m, p ElZ n e N 


- a mn , C^ltW /w, wgZ, /n^O, w^O 


vs I STsfM W (^)/» = a n b n , C^ft^T meZ , neN 


f i iV 2 11 2 'N 


8 1 C^Q< 7 T, pP) 

W 


a 3 + a 3 +1 


-3 


+ 0 2 +1 


a*-b 3 
v yv 
y 3 -3 a 

a 2 +a 2 -1 
v y 


0 3 + 0 3 Z> 3 +Z > 3 


= a-b 


<t I W : 




y !> 

x a 

K J 


a-b 


a 

a+b 




a 2 +ab 
ab-b 3 



(•0 




r 


\ v J 


a-b 


a—b\a-b 


a 


^a-\-b\-b f a-b ^ 


V o j 


\ a y 


a-£> 


1 


1 


+ 


1 


1 + a m b n + fl^c' 1 + b~ n c p + b~"a m 1 + C - p a m + c~ p b n 



( fl2 -b~ 2 y(a-b~') b ~“ 
{b 2 -a 2 ) b {b + a A ) a - b 


«»i c ^* rr « ct , 

(*) x = a q+r b p ,y = r+p b q ,z = a p+q b r ^T, • z M = 1 . 

0*1) ^ a p =b,b 9 = c W c r = a ^5T, pqr = 1 . 

(*l) ^ a x = p,a y =q a 2 =(p y q x ) z ^T , xyz = 1 . 



Sn>v©*l ^5 


iVV 


I 


pF) ^ x\[a + y \[b+z \[c = 0 ^ a 2 =bc ^©E^ CW3 

ax 3 + by 3 + cz 3 = 3axyz . 

i 

x = (a + by +(a-by ^a 2 -b 2 =c 3 ^,^CWQ(7T, jc 3 - 3cjc - 2a = 0 
i i 


(*t)^T a = 2* +2* 'SS, ^ C*fW3 <7T, 2a 3 -6a = 5 


a 2 +2 = 3 3 +3 3 a>0 ^T, ^ CW8 <7T, 3a 3 +9a = 8 


($) a 2 = Z> 3 ^T, ^©E^ (FWG (2T, 


m 

2 

I'M 

u 

+ 

y 


^ _ i 

= a 2 +b 3 


(5)'#t Z> = l + 3 3 +3~ 3 ^,^CWGC*T, Z> 3 -3Z> 2 - 6Z>-4 = 0 
(^) a + b + c - 0 ^T, ^©t^ (MQ <7T, 


x b + x c + 1 x c + x a + 1 X° + X D + 1 


1 1 1 

+ + 


a . „-£> 


= 1 . 


V I (*F) a* = 6,6^ = c c z = 1 ^T, '©C^ xyz =W ? 

K) x a —y b — z c ^ xyz = 1 ^?T, '©C^ ab + bc + ca = ^© ? 

(*t) *rf*T 9* = (27/ ^T.'or^T - ? 

& I “PS : 

(T) 3 2x+2 + 27* +1 = 36 
M) 5" +3" =9 
5 I_1 +3- y_1 = 2 
(«1) 4 iy - 2 = I6 x+y 

^jc+2 y ^2jc+1 

(■*0 2 2x+I ■ 2 3y+1 = 8 

2 x+2 -2 y+2 =l6 


CT, 







b-'b {Logarithm) 

Logos 4^1 arithmas *il * i<p >jT5 fto '575 *) ‘WlSsi l Logos 1 »(lc"nlo'il 

ariihmas ^H?UT 'MtR, Rc*l<i ^T^sUT tat?T '»il(."ili> r (l I 

^Rsst : ■#? a x = b R?J, C^^ffc 5 ? a > 0 a ± 1 , jt Wi ^Tf ^ 

C^PTtCT x = log a b 

'4^4^', ^ifa a x =b 'RS, x = log a b 

^#53^, -Jrf^ x = log a &^r,^W a x =b 

'flt’PWi b a >451 x <4ST sdR)®!’! (antilogarithm) <1CT 

>fl^'o|l*i*il 1®rf*T b = anti log a x 

'=H(.'i < p log 'Q 3% log <4?I 1%% Sri *IM ^ I 

§Wt 5 I antilog 2.82679 = 67M042668 
antilog( 9 • 82672 - 10) = 0 • 671 
^ antilog( 6 • 74429 - 10) = 0 • 000555 

3^1 : £<aslPl<f> <WH^wS< loga ^ '®H^ "Slt^r fafa ^ '4l?T (<4 

G3% <rw Rally's 44»)l OTem «iI(.r) I 

awtaprosr, 'srnm 9 nt, 

log 2 64 = 6 2 6 = 64 >4^ log s 64 = 2 8 2 =64 

■yssK, "l’llQi 4 ) fofes ulPrc® I *)*il'8|<p 1 *W c<h. < pIo*iI 

1%% *rcsr t<it < pi(.*ii ^r<ijiw , i»iiIs , ic > w 1%% IViiw 

Mu <Mi*n?ran 

g^U : a > 0 « a * 1 a > 1 b±0 ^ b <4?T W a «l»1ll4H»IC<P log a b 4l?tf 

^ I 

^>flK (^) log a b = x <3 f a x = b ^ I f^) ^HTT <3T, 

«) log.(a*) = * W ) a loe ab = b 


5 I (i) 4 2 =16=>log 4 16 = 2 


< * ,5 " 2 ‘?"^ loe ’ 


1 1 


— | = -2 
25 J 


(o) 10 3 = 1000 => lo glo (1000) = 3 
(8) 7 1o8 7 9 [.-. a'° i ob = b ] 

(<?) 18 = log 2 2 18 [vlog.a , =*] 







<23% #tre smw <?m\ ^ 

cwiwT^pito 


i. log fl a = l i*W.log fl l = 0 
*• log fl (Af x N) = log fl M + log a N 

»• log/^l = log a Af-log a Ar 

8. log fl (M)"=W log a M 
tf. log fl M = logj Af x log fl Z» 


^ I log 2 5 + log 2 7 + log 2 3 = log 2 (5.7.3) = log 2 1 05 


SitesH vs I log 3 20 - log 3 5 = log 3 — = log 3 4 
8 I log 5 64 = log 5 2 6 = 61og 5 2 

a^T : (z)^ x > 0, jy > 0 ^ a ^ 1 vsc<i x = log a x = \og a y I 

(zz) ^ a > 1 ^ x > 1 W, log a x > 0 
(zz*z) ^ 0 < a < 1 0 < x < 1 log a x > 0 

(zv) ^ a > 1 0 < x < 1 log fl x < 0 

vSita$H <t I x 4*T 

(0 lo g^* = 3 | 

(«) log 10 [98 + V* 2 - 12* + 36] = 2 


^IWT : (i) log , 8 



10 

3 


_ 10 ✓ xio 

x = (V8) 3 =(V 29 3 


10 

z' 3Ay 


^tx = 


3 20 


= 2 2 3 = 2 5 =32 


V J 
x = 32 



ScDVOS ^0 




(ii) log l0 [98 + Jx 2 - \2x + 36] = 2 
98 + V* 2 -12* + 36 =10 2 =100 
Vjc 2 -12jc + 36 =2 
x 2 -12x + 36 = 4 
^ (jc - 4)(jc - 8) = 0 
jc = 4 4t * = 8. 

(SffSjff 'bl CW8PT, 

^log* i-log* C x ^log* c-lo gjt a x c \og k a- log* 6 _ j 

: , p= a log * i_log ‘ c x z> log * c_logi ° x c log ‘ a “ log * b 

log* P = (log* b - log* c) log* a + (log* c - log* a) log* b + (log* a - log* b) log* c. 
log* p = o pra»r <pwi 

^\p=k°=i 

*1 1 CT, x^ay = y^aX 
sniff : p = log a y,q = log a X 

a p =y,a q =x 
(a p ) q =y q ^ y q =a pq 
<SR?. (a q ) p =x p x p =a pq 
x p =y q T\ x'° e ay = y'° e ax 

Slksff V I C'ffl'8 CT, log a p x log p q x log ? r x log,. b = log a b 
= log a p x log p q x log ? r x log r b 
= (logp q x log a p) x (log r b x log„ r) 

= log a q x log 9 b = log ? b =T5RW I 

^Wii cmrsCT, — l - — + + - =i 

log a (abc) log „(abc) log C (abc) 

^ffffff : *#, log a {abc) = *,log b (abc) = y,\og c {abc) = z 


'Ojsflk, a x = abc , b y = abc, c z = abc 





ill 

a = (abc) x , b = (abc ) y , c = (abc) z 

j_ I X 

(a^c) 1 = abc = (abc) x (abc) y (abc) z 

ill 

= (s&cr + ^ 


JC y z 

^5^, + + = 1 

log a (abc) log b (abc) log C (abc) 


io I - log a (bc),q - log b (ca),r - log c (ab) 

■'5W C?T, — = 1. 

p + 1 q + 1 r + 1 

: 1 + P = 1 + log a (6c) = log 0 a + log a (fec) = log a (abc) 

4<p5.'»Ic<i , 1 + q = log,, (abc), 1 + r = log c (abc) 

+ + = 1 

log a (abc) log b (abc) log C (abc) 

1 1 1 i 

p + 1 q+\ r + 1 

fcutert ii i = M£ ^ \sw CJW® ct, aW = l 

y-z z-x x-y 

tog^ = tog* = tog£ = ^ 

y-z z-x x-y 

v »kc.<n , log a - k(y -z),\ogb = k(z - x), log c = k(x - y) 

x\oga + y\ogb + z\ogc = k(xy-zx + yz-xy + zx — yz) = 0 
^t, log a* + \ogb y +logc z =0 
^T, log(a x b y c z ) = 0 
^t, \og(a x b y c z ) = log 1 [vlogl=0] 

/. aW=l 


SCO'S?! 



Scovofl 9|fc|\o 




: 

i I logfl = log& = logC a a b b C c 

b-c c-a a-b 

\ I ^ a, b, c R> r ifS *H'©|<P ^(.<1 2T5JH ^ (7T, log(l + ac) = 2 logZ> 


v® I ^ a 2 +b 2 - lab 3TT, <71, lo 


^ log(aZ>) = ^ (log a + log b) 


8 1 lo 


H2| = i(l 0 g X + l 0 g :v ) \5^CPf#QCT, - + Z = 7 

3 ) 2 J 


<M x = l + log fl 6c,j> = l + log 6 ca ^ z = l + log c a& 

^o^srsjH^C^, xyz = xy + yz + zx 

'h I pF) ^ 2 log 8 A = p, 2 log 2 2 A = q ^ q - p = 4 v®c<l A 'SJM W I 

W) log jc^ = 6 ^ logMjc 8 ^ = 3 jc ^ W I 

°i I ^T 5 ! "TO! P <4*1 C*Kft*T, 

(*) P = (0.08772 1) 4 


M) P = V30 -00618 


*■<[ *k-h 

^rotar ^iwr >i"ic 4 c®tf# i ^ ^ 

^lc®llt>ll ^t^lt : 

^FtV*R : 

ftc&S M ^ll^Picv® (x, y) : 

: 

: 

v® : 

^Tf#! b 4 x tiRT 1%*[ ^lc*isq ^ ^33 ^fslt^T '*lt y=2x <pK*Hfi5 

WW I ^51 4<p(I5 W I 



ScDVOfl ^o-^-^o'ST 








'Eco'OSI *|Rv 4 


iS>8 


^Tl?lPf ^ 4 ^Pfa® (jc, y) ^^c«rlcvb5i ^M»]c®il f^o *i5)toM y = x 2 <pK*hri5 ^Pfe ^c?jc^ I 

o (jc, y) «iic«ric^ y = 2* w^rr^r^n 

^TT jc 4^1%s[1%j[ »llc*isi W+tf y 4?f^Pfe nh’jc«ll *lt'e?Tt^lTn 

/(jc) = a* *i<p®i <\\< s ><\ ? m \ jc ^xjeslRl'o, OP ItW a>0 ^ a^l 

(TO y = 2*,10/jc/e I 

: 3jpp ^H/jc) = fl x 4*T C5tF& (-oc,oc) c£I?R C?W = (0,oc) 


: 

PlCDfl %$.<? "^Pfe ^t><P ^PK^R : 



i I 

JC 

-2 

-1 

0 

1 

2 

*1 

JC 

-i 

0 

1 

2 

3 



JV 

1 

4 

1 

2 

1 

2 

4 


y 

-3 

0 

3 

6 

9 





\® 1 

JC 

i 

2 

3 

4 

5 

8 1 

JC 

-3 

-2 

-1 

0 

1 




4 

16 

64 

256 

1024 



0 

1 

2 

3 

4 





<t\ 

JC 

-2 

-1 

0 

1 

2 

fcl 

JC 

1 

2 

3 

4 

5 



y 

1 

25 

1 

5 

1 

5 

25 


y 

5 

10 

15 

20 

25 

Pit&fl L<pHfi> j JI> < P *fK*M Rc^H <PtS : 

11 _y = -3* V\ y = 3x b 1 y = -lx - 3 io 1 >- = 5 — jc 

bil>' = jc 2 + l HI ,y = 3;c 2 



/(jc) = 2* ^ C«Nfw| «W«1 : 

y = 2 X jc <pcsj<pfi? ^lc*m W*TT y 4*T ^T?f*p; ^M’ic, Q 'll*l '®lP : l<i 1 l Sf^fo ^f?T I 


JC 

-3 

-2 

-1 

0 

1 

2 

y 

1 

8 

1 

4 

1 

2 

1 

2 

4 


W <pMc'er (x, y) ^(3 hM’]c®iI *lt'0?r ^TT?T- 

f&2f W ^#: (i) jc ^Hhai^ tW I jc | ^ ^C®T y 4*1 'SJK 0 

ppr) 4?r <jwnf| ^?r ^Pps ^M'e ^pr ^?r ^t ^#s , x— » -oc ^c®r 
y-»0 

(ii) jc 4*1 ^ r iN , 9 4^, jc ~^5 ^C®1 y 4*T ' 5 It*T ^ ^T I ^#s 
jc^qc ^Ty^oc I 4 CW^BT/jc) = 2* OT (0, oc) I 






StOVOS ?|fc|^ 


'si' 69 'i ^s?r c<Hlc«i -3 < x < 3 


i I y = 2“* ^ I y = 4 X v \ y = 2 2 8 1 y= - 

< 2 


MC^g '*FW T T i^-i^ | 

*p©sk, ^ ^FtW ^ l 
f{x) = y = a x 

f~ l (y) = x = a y [x j; v l(3<lvo r l 
^fK, x ^ a R>fe<P »HlRin I 

TOW : /(x) = log a x TOT TOHlfite 

a > 0 a* 1 

/(x) = log 3 x,/nx,log 10 x S.'ojlft '®piililifw I 

y = log 2 x CTOlf&S TOF*T : 

C*JW}g y = log 2 x W _y = 2 X ^ RhSIvo "WW I 
y — x CSPTO ^ SlfoWI •I’llRlfil* 

^W*r tot ^c?ic^ j = x c^TO - i 

(R) = (0,ao) 

C^S? (Z)) = ( oOj oo) 


_ 

- 

~ 

~ 

- 

_ 

i 




































rn 

_± 


fcd 

H 






FSR 

\&K 




i 

■ 

y 

Y 




' 

'A 



-2 f 


> 

A 





y 

Y 


1 



-V 











□ 





d 4 *f -U? = 


s-s — — 



4wtil /(x) = -j— T *H^Hfi!*i 'Q <3T3? TO I 

I x I 

•WWH : 451 ^ /( 0 ) = T ^-r = - ^It'SPRSslIWI 

I 0 1 0 

.'. x = 0 R^O* aWJFW# RHJ»|H *RTI X 'SRff 5135 5ICT5 «rt stro 

Rhwm 

.'. Wll-M 05K55 D f =/?-{0} 







Sc&\5$ 9|fcj^© 


Y Wx> 0 

/*(*) = A = x x 

1*1 — ^jc<0 

.-x 

fl *Bfax>0 
" \-l ^Rx<0 

.*. R f = {-1,1} 


*M*rt*l j/ = /(x) = /n^^,a>0^^fa^,'q^^ 

a-x 

: w«u '■HlGw»i *H>w w^u^oalRi'o ^ i 

.*. a + X > 0 ^ (/) a + x > 0 a - x > 0 ^ 
a-x 

(a) a + x < 0 ^ a - x < 0 ^ I 

(/) => x > -a a > x « j__ 

=> - a < x x < a — 

.*. c^lt^ = {x : -a < x} n {x : x < a} ~ a a 

= (-a, oo) n (a, oo) = (-a, a) 

(if) => x < -a a < x 

=> x < -a x > a 

.*. cv&1c*h {x : x < -a} n {x : x > a} =$. 

.*. D f = (/) 'Q (if) C^UI\ 2fl$ cvalc^s Wf^l (-a,a)u<|) = (-a, a) 

-r/\ t a + x y a + x 

C?W : y = f(x) = In => e y = 

a-x a-x 

=> a + x = ae^ - xe^ 

x + xe 3 ' = ae y - a 

^>(\ + e y )x = a(e y -V) 

=>*-.?£= 1) 
e? + 1 

y ^(.*1*1 W*TT x 43“ '5TR <\\q><\ ^ | 

.*. c?ra? R f =R 


: 


f^^r?^C'5tr5R'Q (SISjf^^iT : 


, 2+x , 3+x 

, 4+x , 5+x 

il y = In ^1 y = ln 

2-x 3-x 

v \ y = In 8 1 y = ln 

4-x 5 -x 





StD'OS ’iPi'O 


csffiu Hint's ia ->i"ic<^ R«i(a'o u<faT u^ur i >5^c ; T^ v tsi»i^i(.*« cfeut^it : 

wink'll Ut3!U x 'flU’ItU'lUT, *iil'ai < p Ut I x 'flu Hjml'i ■'i<m*i<i$. ’^UTUf *H's>i < p I 
x >AU *lfi»)»iHc<p | x| W 'flU?. v ta»i><H Pi»jPift'»'»ltu ^iWii's'^UTUUI 
I lf* U*R x >0 

1 ' \-x U*Rx<0 Y 

%W:| 0 | = 0,|3| = 3,|-3| = -(-3) = 3 
■‘faHVjM (Absolute value fuction) 

#f X G R UU 'OC<J X' — 

ft \ I I \ x x^ 0 

y = fw = \x\={- x ^ x< o 

*iu?raiu'?FWuu*rruui 

/. C^5R =R ^CUS? Rf = [0, oo] 



$kUU*t«l f(x) = e 2 U*tU-l<x<0 'flUCWSH'e <U3?f^kU5U : 
-M 

^RWk: f(x) = e 2 ,-l <x< 0 
x <flU ' 5 IH MW? PiR^5 — 1 C*IW 0 'flu "siC^fJ 
TJSURCWftUU' D { = (-1,0) 


'sflUtU, -l<x<0 UJUftffU f(x)e e 2 ,1 


^aURCUS? / = |^e 2 ,1 

b-b- ^t^(?N$ar 

c^rr 3iw c^tck SfjiPiR)4'45iM ^r”R u^r <$& £ wnre c&ut umi ^fweuu 

«fJlfi|R>4'»lM 4$ WtCTU (FNffelt WU UUf ^ UU I >fl'*ltFT « 

V M>IWH ^Fl^tr^RT C®PlfbWW ’PqfklutU'ailtflllHl Wl ^C*IT I 

0) y = f (X) = ° X ^ «|« 9 ^ ^U : 

(0 ?Ra>i c^rc^n^iT «r s fl^r^ ^ 1< if ic nw^ f(x) = a x ^n*Hiwi 


•fW i : X 'flu *H'i>| < P ‘llC'tfl ®MJ X 'flu hH ^PUU »||CU >1104 fix) 'flu »)l*1 ’flu 






: 


: 

: 











I 


3 * 





: 

> 

/ 

.. 




> 








_ 

a 





c 

3 

1 


- 

"j 

n 

n 

r 


n 


1 






— 1 





i J 







L_ 



“1 

n 

H 

r 




a 




L 



j 

z 

_ 

Z 

L_ 



ax 

□ 

X 



m * : ^*R x = 0 ^R y = a= 1, 

(o,i) o^i 

qw\s : jc ^ 

/(x) *^RT 'SIH (S^W'S <3R *ltw I X ^ 00 ^C®1 y 0 

^1 


4*Rf&C3f y = a*,# > 1 ^FWWH’ffcST i : y 

4«tl^T D f =(-oo,oo) <£W. R f =(O,Q 0 ) ^ : b 

(n) C? < a < 1, x 'im^*H^^f , W5pP^at I T y = f(x) = a x I 

^Tft i : ®WT ^Itt, s^T IV*lfi 'bI*i!*tm» x '5lT 5 T ff»iM's ^f"*I C’lW ^l < pt®i x— >oo^PT »oo 

qW* * = 0 y = d =1 

~^sm (0, 1) fa^CMBT^RT ’ll® I 

qt*t« : a<\ W a: , W5pP ^Itt^ W >W * ^ T|R %3jT 0i|W4 ^1W 

^IW y tSra' 'Jit 5 ? a»*iM'o *ttW y — > oo. y 

[[qf?t a = — <\,x = -2,-3, - t - 

/iy 2 

y = f(x) = a*= - =2\y = 2\ ,y = 2\ * iSjgfBffl 

W TT TTTT1 

Tlf^ n^> oo y—> oo ] 

^ ^ Xlt . I I I I 

4*R y = f(x) = a x 9 0<a<l ^ ^ C^TCT^Tf : 

D f = ( — oo ? oo) ^ R f = (o, oo) 

TEST : ^ 


: 

<Pk*H 9 jc®lR C°Hf5tS| '°l'^ r 1 W 4R^O!3lC*M <3 c^3? : 


fSaf : ^ 


(0 /(*) = * 


0*0 /(*) = !- 


(zzz) /(x) = e x , 2 < e < 3 . 


(zv) /(x) = e~ x 9 2<e<3. (v) /(x) = 3 J 



2. f(x) - log a x ^ v »i'»P r i W 

(z) «f?t, y = f(x) = 10 y a x W 0 < a < 1 x = a y 

*fR b : '*F*R y 43“ *Rl^R* ' 5 TR C*fa® *I1C<P y^> ao ^©*R X ^ 'SIR I^IC^ 

x^O 







StO'OJI 


m \ : CRER'Jf a° = 1 y = log a 1 = 0, 

^3®RRSRRtft (1,0) i 

RM « : y (SIR RWapP RPf (R#?, y «£RT RtR sflfaijR %5R %R* 3^Wa ^f*R CRtfa RtCR* (SI#?, 
y — » —oo ^?r \sla,c.®i x (SIR »ih a>»iM's cRreRtE^'R#?, x—>oo 
(Sppf flat vs 4 y = log a x, 0<a<l C*l ! «rtC 5 Tt ^C®lt : 

(ii) y = log a x,a>\. 

(SPltER D f = (0, oo) <s)<R. R f = (-oo, oo) 

X' 

j = log„ x,a>l,^ ! *l 5 T 

RW i : RR*T a > 1 , y <SIR ^TRR »ilc*«i 'er*ij x (SR RR *)*iN<p (SR?, y 
(SIR RtERR RRWa ^PRR RtER RIW x (SIR RR RR I 

'51#?, y -> oo RFT x -» oo 1g3J:vs 

RM* iCRER^ a =\ RsftBtt y = log, =0 
^5RK, ERR# (1,0) 

RTR © : y (SR RHP5PP RtRR RRJ y (SIR RR R^WR ^R C*IER 'R#?, y -> -oo RFT x (SIR 
a»>)H'8 •(t'ija Pit<p Rlf^s RR'R#?, x -» 0 y 

(SPR f{x) = loga*,a >1 (SR CRRf^iRl&R 8 4 CRRTCRf ^ERT : 

(SPltER Df = ( 0 ,oo) (SIR?. Rf = (-00,00) 

Slta$H o I f{x) = log 10 x <SIR c.«r«lf&(S , oi«q>»i ^R l 
rrIRH : RfR y = f{x) = log 10 x 

CRCR^ 10° =1 R*twt y = log 10 1 = 0 ^®RK, CRRlft (1,0) 
fry ii ^ i 

RRR x -> 0 'SRR y = -00 I r 

.'. y = log 10 x CRRtfi> ^R3t® I PlCb CRRlfi>R ERRfSaf «i«q»i R*RT 
RCRfl y 

(SlRtCR D f = (0, 00 ) (SIR?, Rf = (^», 00 ) • • L 

$Rl^rR8 I fix) = lnx <S|RCRRf6at'5|WRR5RI ZZZZZZZZZZf.'zZ 

R*)lRh :R§, y = fix) = lnx 

x - Yfo) x 

CRCR? e° = 1 RRE^t y = ln\ = 0 ^SRfc, CRRlf& (1, 0) I 

I ~ ] ] ~ ~ 

x — > 0 ^f«T y =— > —00 

.-. y = Inx CRRtf&^aTSl 

RtCR CRRlIts CRRfosi wi <psI rctI : f^R : <? 


ii 


fb<£| : 8 


T~~ 

□LLLLLL 






ScDVOfl 


^oo 


D f = (o, oo) 

Rf = (-00, oo) 

f(x) = Inx ^ IbW] ^C=ll : 


^1W : 


i I 


*1 


cGRc°l jc 'S y ^'sjH'Pra y = log 10 x ^ «w«i W | 


X 

.5 

1 

2 

3 

4 

5 

10 

12 

y 

-.3 

0 

0.3 

0.5 

0.6 

.7 

1 

1.07 


y = \og e x ^ «i'eq>c r m (i) •TJT?T x 'Q y ^?T' s Hf^T (Sf^Tfr©^ 


W (Eiffel I 




> I 


r l^ 

jc a 

V J 


a 2 -* 2 


a-b 


a-b 


^ ^°i^h c^ntT; ? 


pP) 0 W) 1 (*t) a (*0 JC 

^ I a,b,P > 0 a ^ \b ^ 1 '©c^q 

i. \og a P = \og b Px\og a b 

ii. \og a 4a x log 6 4b x log,, a/c ^ 'SIR 2 
lii. jc log ‘'=/*‘* 

$ V |W1*I vocvljfl '0|lc 8 llc<p PlCD*! C<p|-iru ? 

TO z <3 zz (^1) zz <3 m (*t) / <3 /// (^T) iji 'Q /« 

v©-£ WT jc, y, z ^ 0 a* =b y =c z 
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w log a log a log a a =b 
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'll (^) ^ log * g = log * fe = log * c ^ CW® <71, a a b b c c =\ 

b-c d-a a-b 

(*P ^ log * a = log *^ = ciT?fre CT, 

y-z z-jc x-y 

(i) a y+z b z+x c x+y =1 
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log** log*j log*z 

^ CW <71, x y y z = y z z y = z x x z 

v 1 P 'fl?r^l’i^'sit 7 Tl¥k^ 5 ?rwsltt i r, 
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0*1) 7 = log 10 x 

(»!) j> = x 2 , x>0 

i* I f( x ) = ln(x-2)*fR»H(l5fl D f « R f ^ : 

i«l f( x ) = In 

1 + x 

i8l Cmw, 
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